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2011;57:1291–6.Heat Stroke Versus
Cardiac Events
A Matter of Strain Duration and
Climate ConditionsWe read with interest the recent article by Yankelson
et al. (1) that examined the percent of life-threatening
events during endurance races with a special focus
on serious cardiac events and heat stroke. They
concluded that the amount of serious events related
to heat stroke is 10 times higher than the
serious events that are cardiac in nature. In our
opinion, 2 limiting aspects of the study warrant
special attention.
First, the races examined in the study were all
conducted in a warm climate. Median start-time
temperature at these races (obtained from interna-
tional meteorological ofﬁces, measured according
to the standards of the World Meteorological Orga-
nization, Geneva, Switzerland) was 12C higher
(ambient temperatureStart [median (interquartile
range)]: 23.8C [16.9C to 26.9C] corresponding to
74.8F [62.4F to 80.4F]) than the start-time tem-
perature at the 20 largest endurance races (half
and full marathon races from 2000 to 2013)
worldwide (approximately 790,000 runners) (tem-
perature: 11.8C [8.1C to 15.4C] corresponding to
53.2F [46.6F to 59.7F]; p < 0.001). Importantly, a
‘‘Do Not Start’’ temperature threshold of >21C for
marathon races has been recommended to reduce
heat-related health risks during running events
(2). Beyond this temperature limit, an increase in
the amount of marathoners unable to ﬁnish and
a proportionally high rate of exercise-inducedheat strokes are more likely to occur. This
maximum temperature threshold was exceeded in
approximately 67% of the races in the study by
Yankelson et al. (1) (compared with only 5% in
the 20 largest races). Neglecting the ambient
temperature, which is a relevant biasing factor,
limits the ability of the conclusions of the study to
be generalized to all other endurance activities in
different climates.
Second, almost all of the investigated races (all of
the Tel Aviv Night Run events and also some of the
daytime Tel Aviv Races) were only 10 km. Certainly,
the exercise intensity during these events was higher
than that in half or full marathon races, resulting in
higher core body temperature. It is known inmarathon
running that serious cardiac events occur most often
during the last quarter (marathon: 32 to 42 km, half
marathon: 16 to 21 km) of the race (3). Therefore, it is
very likely that most of the participants within
the study were not at high risk of experiencing a
cardiac event simply on the basis of the duration of
the races.
Therefore, we believe that the conclusions drawn
from these results cannot and should not be gener-
alized to running events performed at lower temper-
atures (i.e., <21C) or to running events of longer
duration (e.g., marathon running).*Johannes Scherr, MD
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REPLY: Life-Threatening Events DuringEndurance Sports
Is Heat Stroke More Prevalent Than Arrhythmic Death?We reported that during the popular endurance
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409years (involving almost 140,000 runners), there
were only 2 serious cardiac events, neither of
which were life-threatening. In contrast, there were
21 serious cases of heat stroke, including 2 that
were fatal, and 12 that were life-threatening (1).
One of the heat stroke fatalities presented with
cardiac arrest (1).
Contrary to what Angelini writes in his letter, we
never stated that a core body temperature >40C
(>104F) alone is sufﬁcient to diagnose heat stroke.
Instead, we used the universally accepted deﬁnition of
heat stroke, which is a body temperature >40C and
unequivocal evidence of multiorgan dysfunction.
These criteria were strictly applied to our cases. Spe-
ciﬁcally, the near-fatal cases required mechanical
ventilation for respiratory insufﬁciency and had
different degrees of acute renal and liver failure, as
well as impaired consciousness. The patient who pre-
sented with cardiac arrest received immediate resus-
citation; however, his ﬁrst documented arrhythmia
was asystole rather than ventricular ﬁbrillation, which
favored a noncardiac etiology that, together with a
body temperature >41C, supported a diagnosis of
heat stroke (1). We agree that there is potential for
overdiagnosis, particularly in view of recent data that
demonstrated that 15% of marathon runners develop
asymptomatic hyperthermia (2), but we are equally
concerned about missing heat stroke when the body
temperature is not measured on site in a collapsing
athlete (1).
Drs. Scherr and Halle correctly point out that the
warm climate that prevails in Israel was a major
determinant of the commonness of heat stroke in our
series. However, it is important to appreciate that in
cities that host important marathons (like Boston,
Minneapolis, and London), yearly mean temperatures
are cool, but hot days are common. These cities had
“mass casualty incidents” from heat-related injuries
during marathons that took place on warm days. It is
also important to appreciate that heat stroke may
strike in all weather conditions, with reported rates in
the range of 1:2,500 for races with a starting temper-
ature of 14C.Drs. Strimel and O’Riordan believed that electro-
cardiographic (ECG) screening, which is mandatory for
athletes participating in organized sports in Israel
(3), biased our results by reducing the number of
arrhythmic events. They discounted the fact that less
than one-half of interviewed athletes in our series
had undergone any form of screening during the
preceding 5 years, and claimed that even a remote
screening likely disqualiﬁed those at risk for
arrhythmic death. In support of the last claim, they
quote “the Italian study,” overlooking the fact that,
in Italy, ECG screening is repeated every year. For
reasons discussed elsewhere (3–5), we believe that
the value of ECG screening for reducing mortality is
over-rated, and is based less on facts and more on
wishful thinking (5).Lior Yankelson, MD, PhD
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